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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the vibration 
of a collector voltage by providing a coil current 
detecting part and a circuit for lowering a gate voltage in 
a MOS gate structure transistor and adding to a gate 
terminal the voltage of a current flowing from a main 
terminal into the gate terminal when a main terminal 
voltage is higher than a gate terminal voltage. 
SOLUTION: A transistor 304 for lowering a gate voltage 
and a coil current detecting part 305 are provided in a 
MOS gate structure transistor (e.g. IGBT) 303, and the 
serially connected resistor 309 and high pressure 
resistant rated current element 308 of a circuit for 
increasing a gate terminal voltage by a collector terminal 
voltage are connected between the collector and the 
gate of the IGBT 30. A gate voltage is applied so as to 
make constant a collector voltage in the transistor 304 
and raised instantly following the rising of the collector 
voltage. When the collector voltage is higher than the 
gate voltage, the gate voltage is increased by the rising 

of the collector voltage immediately after the starting of a current regulating operation, the 
collector current is also increased and thus the vibration of the collector voltage is suppressed. 
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[m?m 13 -i -j ism >a 4 ;KD— &«tRK:£tttt 
ffltia-f »?-:/y*®*«ttU -^y-yfa^zi-OU 
©r^#«0-7?ffiCC^C^7 y*«i*U 9 
>y^K©BIHK: «fc i-/^7^a>3-f JUCD— #«jifc 

i M 0 S y- h fltii F 5 > * ©y- h fcEEfcfTF 3 
tf -5 HS8 M0Sy-httjlh7>yx$©t 
JEffi©»^ffliJ©£iSB^t]I#. y-h»?-«BEJ:D<>W 

[HS3&B2 3 MOSifrlii h 7 *©£«&?#> 
^y-hJSS^JCisKA-rSSift^O. 0 1mA&t>H0 
mAT*5Ci £9$^ £ T 1 iB*£©l*3&fflX|j£ 

rt"r-S5E l wtEBteiTCtt. 6 y- h ig^tc 

ij£ftiMf®£-C£t;fcSJBE*. — 3£fflS fc{i£4£^lEE 
iy-F4a-?-*Ei©*{C(t:cr» y- USHF-tcflD*.* 
<fc5(cL. firiB©ia^L/c«JEfiI«fc , 31ifi,^-^«:5i> bJ 
6 y- h^K*ftiatf**r£Cfc«BE 

*fct £*B«£-i-*il#9 1 IB«©(*3*S«W*^ffl@ 

C«*J14 3 Bf3eo«BE<8*i2 0 Vttl>L3 0Vr*4 

So 

[if ^5 J ^feJDA/cy- h«E*iJn<3r»-CV»S»!IB 

©-^#.«©-^stc *jcy-7 yzmmc . ix^? 
> y#ig©gaB3sc «t •s-<y^^^3>3-(' ;u©— jkssbs 

flS-rs&©&c*$i,>T\ »*>y^ifcaiMOsy- h 
iMosy- utiih v>i^^*©y- f-mBE^p^rs 

■e-SH3S=&<lA?c|eISS-C 1 *-5-C:, ^^©WJraSK^rtfc 



(2) 9-2 80 1 4 7 

2 

mL*-< **>y^«*SM*u -ry^-^^3>3-i';u 
©"^^©-^jatc^y^ ?*mnb. w&a -j?- 

*&-r-5 4i©(c*ji^r. xYyf>^g*5Mosy-h 
1fiS h v>y*£-c&f3. — ^«i»©3-f;u«SS*afeS 

-^fiitc amiig-r s tc& ic . 4>fc < £ & a w ^ wft&tuas 

iMOSy- h 7>y^ £©y- HEIr^TS 

[if am 8 3 it am 1 &t» u 7 i3«©rtjt^KH.^cffliai 

ffi$&S©ffiS;SKlS[£ W y- » ^ 3 >a -/;V*|»t»3fe@l8 

[iron 9] ■< v~vis3>^ ■< )i>tmmicmw&zt\h 

MO S y- hffiik h 5 ^©tH^j#tt*5> ttttfMIR 

20 -f««©flwn«: «t «?mi*ffi©36^fc3ws <t ^ i 'tec* 

©Bf;£©ffiy±-e&£ c <t i-r zpomm&jkm 

[if^Ji 1 0 3 m— (Dm^omft 1 6 vt* 9 . 0-© 
§f^©ffi*5o. 1 A-v&zctzimt-rzm&iMQm 

30 [0 0 0 1 3 

tern i» e> *i 3 /< 9 -¥m#mmz m t a . 

[0 00 23 

[g£5fc©&053 H 6 Kx>y>,*^ Y y- » ^> 3 >M 

i&<DWkm*7frr. iectei-it, -( , y- i ;->a>=i-i' 

;H 0 2©-«(CA*.;f'J 1 0 1 (CioT^ft^* 

40 ijfE*;-*-^-^ - y->;> h> F^>yx£ 1 0 3 

[0 0 0 3 3 MtCCCdSSWifflglJiCOCi-CiftBJ-rSi^ 
><-4#- =5 ■ y- 'J > h > F5>^^$ 1 0 3©x3 
*«a^flB«c^s 1 0 6 *S«iR3 ftr«^*IJ|igCDfcto©i 
BBWlM*ffi;WTbft5. C©aaKl 0 6(c-3t»TB» 
<2:BS5 5 -3 5 3 8^<2^g©m 1 S-^U S P 3 5 87 5 
51^©Fi g3Kr^-C$>^ 0 */cS^$lJ|!g[HlS§<!: 
50 LX, =7 ■ y— 'J > h > h 7>i^^^ 1 0 3© 



3 

— ^ • »;> h> h ^>v=^^ i o 

?lsSftT£fc#© h^>^*£ 1 0 4#i£tt£>ftTt>& 0 
^©f^>>^£l 0 4©^-X^te:fi6U 1 

LT^®d&mm&&mti i oetju*-? - y > 

fiW«8fcW^W#--5 • y-y > h> h5>^x£ i o 

*C£fe C fc^Hfg^Sfc&fflffiSi l 0 6 OSEBTJMft ic 
0. 6V«±fc&4i. t©£0&M^&ttJi£i/il 0 6 

ttfELT'Wtf-'? • ^-';>h>h 7 >^^ i o 3 
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fill 0 8©«EI»T«— JE«c«fcti4 (9rRS%WIIRM 
fl&W»< ) o 

[0 0 0 4] 4C5T\ ffifal 1 1 i3>f>tl 1 2 

zotiMnw&®nmtm»mm-c*>z. ski 

0 7, 1 0 8 4 0 5 cb3fr»6J5K&fE8&[p|gS 
10 9tt, ^-;f-'J 1 0 1 ©mjE£fgSfr[a]&&m^4 U 30 
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h> h"5>^X£ 1 0 3CCffiiffl 0 8 4 10 7 
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[o 005] Hit, ^w#-5 * #-y> h> h^>^ 
X* 1 0 3©au^**T-4^<-^i(Hf-|B«c^x^4r^ 
Fl 1 0*Jfi«LTl>S. CO^*t-y-f*-F 

1 i oo»*4^ctcK?8-rs. 3 • y-y>h 
-5 • y > h > f ^>>u # i o 3 tcmmi£&i}ut> 

-KllOCCiD, ^xt^t-Fl 1 0 GtjglgKj&s 

i o 3©^<-x«ia£4ao. 5 • 
#-v>h>F^>>^£ io3©3Ui'$'X$?df 
TAnmrnv^-rtt j*- fi i o©»EEK:^5>:7'i* 
*i<5„ cncc<to^v^-7 • #-y > h> f^>^x 

*U 0 3tt»«flEfr6^3*iS. 2/cC©4£^y- 50 
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[0 0 0 7 ] 

[»5§^«?^L/J:5 4-r-SSS3 jyjKi, -r^x^^> 3 
>xi^;bm^*f|fPT4^^c^V^-^ • ^- y> h 

<DWMM%&1 0 9©h7>^^ 1 0 5 4Stril 08^ 

l . mm 5 v^^ii^^r-jri vsseffl (-40- 

15 0°C) -C»a<D«tB*ateSLJ:^4 0fctB^, 

^-•7 • ^-y >h> h5>^^^(Dma£tf*s^4#ttcc 

2 0-5 0mA©ii«fifcb**TSAS 
fi© 5 V XMffifMSI 4 «c 4 . 
[0 0 0 8 ] h "^^^-rAO/J^fco/cfeiCfuiK© 

5 v^s^tccfc 4fgs&mis^ 1 ffijyjb/hs&ffiic-r 

5fc*tctt fc ^ ^x y a > 3 -f M»t 5*? 

■rntfssccaflEr'**. itt^Mosy- haa§F5 

>^X^ (a'7-MOSFETMI GBT) ^^6© 

^SjH«BEJa±©il5 1 *«E 4 a 5 , U ^ ^jffiffjr » 
*4*^#<jg*-r4 4l^3lA^r4 0 H3»{gtt 
^a^^T^J£a9f$4m«£^r^4o I5l@«2 5 0V 
WEE, 5 V|g8&MOSFETT'-Y^-^^3>=i-Y;l/^| 
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fill 1 1 i3>f>t 1 1 2SfiffiOS®ft-^, 06CC 

h^>^£ i o 4©^-xfi^K:#T££B;Wf-^ 
net. *oBw**rs. 

( 1 ) A#^yU*>aA )UDmEM (-#aM) 

ma* -r a =j u * * wEtcitfli l fc«E^st e l, v ^s^f 

(2) ^^^^3>^^A©»{'f^*SEtar&fe 
o) c<d FUA >ns:mwmmx, mmmmft± 

«SKaiffiBBJp&ii:»©n *«EStt3aan*sffi»a(c*j 

TMOSy-hflfj§h^>>?X^ (ccrttMOSFE 

t) (Dmttft&mT&z, $m s IGBT-CtMOSF 

«Lr*W6CR«c4*«, nu^^JE30^2VJW_b'T 

4c ^'^-7 • «;> h> h ^>v>*£©^{fcScD 

[0 0 1 1 ] ^AX-zr • ^';>h>h7>^« 
tci$, }fi£i 1 0 6 (OWSM^U 9 ZMlfc ( ^ * > a 

*>a*r« i o 4cc^-^ms^^n 

So 

[0012] C(DB1 ffiial 0 8 t 1 07^bt^- 

y> his Y^isisxz i o 3©<-^j£i urisnt 

l*fc«»tt, h5>^X^ 1 0 4©2fiira^Cj:0 
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T4 e i o 6 <ow$smz. h?>>>x2 

i 0 4©^ yzmmKiffikimmfoZft. * 

©e*ilth7>^^ 1 0 3©3U*#«86B:— J£ 
<B£fi*-o e — 1 0 AiC^~XWfci$Witl 

£ 1 0 MiEVZfflMOtpV^yr-V 1 

0 l«EE£Sfnl 0 8 t 1 0 7 TBg&*Sffijfr&Jfs*«: 

[0 0 13] C©J*^CC«fi>-rs^-x«iftiBI4CC^ 

6 , m 2 ©ttf^i^o^cDm^MiEftf^Hte-r 
(ommnm tcsr-^ u t i > 5 fo » 1? * 4 . 

[0014] a46Dcfc^CCn^^^SJE^2 V 

ffllMaW^f'J 1 0 l^JEiffiial 08il07 

vm&£z^-s\mffimfr%&z^-xmmmt<c^ 
isv>s\%\ 0 3®^-s\nw$s\Tv7'mcmtistcb 

^ ^ r tt ^ u * it^eg ^ * < fi#u-r 4 «fc 5 cc«i 

[0015] — H5<DJ:5&MOSy- hflKSh^ 
[0016] 

50 e^tC , *^0J«, ( 1 ) ^^r>a>a^ ;K7)— 



SiffEttfflSPiMOSy- bfflkb5>isZ$<D*'- hi 

^^*©^ii©ji5^flj©i«fr?-«E^, y- hmj-m 

BEct 9 fcJ«L>«tefc % £*?*&y- h*^-CCisftA-r* 

•x.^Cii«, *fc»>h«ife©^:#S305O. 0 1m 
Ail^l0mAt*5iJ:<, *?SL<tt»mA#J: 

*L<tt2 5V#J:^. Sfcfc, (3 ) T»fl]*.fcy- 
h«ffi^*>ori»4«IB«C|irEO ( 1 ) *J<tCK (2 ) 
WW* S#*iBtiiL4C t iti. *fc(4) n 

y- hamate**., S6«c«/j\«trftrft«BE*y 
- Farcin*. 5#»#. ^jjnA/cy- bW£*fiait> 

<fct^ *fc (5) ^-^>h>:3-OUD— #C«tRCCiC 

j)\s<Di:yKmm(D-jfmcgji75 y*«*t u 

$6tC (6) Sajl6<bn-f;U*|»i*/clsIB50— 
%&tc\Z±Xi 1 **:7*fctt 1 /<7^4fi, S 
/c, (7) 3^;U<tityiJCcSN»3*iaMOSy- HfllJS 

tt«»Ll>«Hr*0. So, y-h*E*i*S — £1 
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*fbw«£^&t»«wt (mo sfe rrtiffilafiwii 

I GBTT*i«l«««) *6««Lr±»?flWBtf* 

©ffljeLtT'&acicbraijit^ stem— (ommom 

[0017] Mid ( 1 ) sej:£<h, igsoiscc^u* 
*«BE#lfo2 VWiT'CD, ^> U t> ZmEE<DmtlCft? 2> 
n U ^ *«a£©*Yfc*s4>&l^MO S y- Fflfci h7>^ 

mi? z> n&x m,BE<DmmMi&&&? & . a 

3*CIJMOSy- MHJSh 5>^*(CMOSFET* 

u ^ 2mm<Dt%m*<s.?itisb. mo s y- h«5g 
[ooi8] *fcMosy-h#j&h^>^**©y- 

h*JE«, 131 CDh^>> ; ^^3 0 4CCcfc^ I GBT3 

(2) {CJ:^^, Jlffi, ^ffl3n-CliSe«6St©^^^"f 

iSftUIBBS<D«ja«E«, 2 4V 43^-5 (C(DJ#^CD2 4 
Vttx>^»&«i«Fft:W"C*«5. C<DRf(D«1^»i** 
filtfe2 0V^l30Vr*W W*W{CttCC 

a o CO^jEffi^r^LT, tolB (1 ) <Dm{t*m&<D 
«iSr«2 5 VJUtT-C+^aSBO, 2 5V«x./cS^ 
ai/i'^aBET'Ctt, 3U***-?-«IBc«fc£y--hi8 
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a^*s^»iiBrtc<t ti mi cd h ^>^^ ^30 a<d± 

[0 0 19] (3) 4>#< ti>2 5V4ii 

o@«^(cj:4 a w%, mi(Dmws\B\&3 o it>t><ov 

(IGBT3 0 3) *i^^tttKiC«tfr-54i^r**S. 
IGBT3 0 3*s*7t5i, n *«E«iRj4 0 0 

3 0 7 tCj;t«!aW**tt«86*s?sSA-r*. 
[0 0 2 0 ] IGBT©3U^*«EB, H10'^*t 
2V*- F3 1 2©«EErW^^>^Sn*3W, C©^ 

©|g®rtpl^3 0 7{C«tiii*re«rEIJS3 0 7 tCHIE^T 
*»^S#-5. C<D#&£*EE# I GBT3 0 3#W£pJ 
fig^y- F«E«-CiS££<!: I GBT3 0 3raaB3IlW 

[0 0 2 1 ] l/*L*r*S6 % *^cD—^fS-C^€>tC 

C©«8fttt v H 1 <DfElfr[n]&§3 0 7 ^©«EEKT*Sf 
ft, KlE^Cf LL^ I GBT3 0 3© 

r3 u ^ ^^ErcD #± v is 3 > 3 ;U]SSffl ju^cd 

tfn ls?Zffi*mK.J: *) ©1>H#. hS^mj£^]aft 
S«MW**r * £ J: 5 fc L . SMS 1 OffttlslBgft* 6 
<D^- h«BE*«cl*»d«y- FS^mEE*i^ft£S&fP 
«WW4«fc9«:U Hl®^*t^*-F3 12« 
SlfriGBT3 0 3y-F«E**». IGBT3 0 3 
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[0022] (4) ecfcii, oae«c^-rj:5aia»«: 

Y- h«ifih^>^x*K:«**iLte»K:, WE ( 1 ) 

^{cjap*>a«i:5K:Lfcci3&s«Fil[r*-Dte. —77 
(4) tt, 3-</KZ)W««EE*1ftHi (*-*) t^Ci 
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^Lx^mconm^mr^ tore**. 

[0 0 2 3 ] (5) tcj:4t % HlCDh^>^^*3 0 
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[0 0 2 5 ] 
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H5WJE^m^uS^3 0 8CDil^JS^L/cfe©^nu^^ 
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CiCDW^^l 2 (a) (b) KinTo f^S (a) Bf 

50 LT0^ o y- h • F U-f >^J5^-if nco <t £ F IW> 
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